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T) ioXxj^'^^:^mi^^^=^>'Wty>^>i^ (PLZT) 
o^>/^< ^ tv^•fi^^^;il*'b>:^:^m2 0ite^«s:l$^ffM-r 
(PZT) ^^xi^^d^^WJ^j^^y^yy^y^ (PL 

ZT) (^{i?/,t< ^fcV^■ft^A^J!^^lb>lCS^3C0^fe^^*:S^ 
ftIIS^3C0iteiitf*:^±l-. Pb. La. Zr^Sctti^Ti 

mtmi)^ hf^hm^ <r>i&mwm ^mm.-t ^:^y'y^t. 

10 00 1] 

iJ' flli^ t:i *3 tt ^ ^m<* i: L T ^ ^-gf v^/v 3 
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[0 0 0 21 
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[0 0 0 5] ^^^/\-m^i 3 6±\a^y— hi&mmi 

mi 4 oft^fSi^n^^c y-;:^/KW^^«i*Si 3 5± 

dlin^^'iJ^ b/J^-yVl 4 1 a ^^i-^grs^^fei^J^l 4 
l2!»5?i^fife^?h.^o =3>'>5^>^ hT^-yUl 4 1 aF^t;i 

[0 0 0 6] iaiH^ 1 4 2±*5j:U=gPp1ite^]^l 4 1± 

±\C\t. PZT-^fz\'tPl.ZTfj:t*<Dmmm^mi 4 4 
7!)^m^^ti^o mmn,i¥mi 4 4±\zn^^ti:^:^^h^J: 

^m^l 4 5±\Zi-^=i>^^ 4 6a ^Wi*^ 

4 5\zn. mmt^mmi 4e±{zf^^x^xf^xoi.cm' 
^i^fif:i^mmi 4 7 itm^^^zmm^ fix \^^^o 
J:3?^c^^3gtc^3v^T. m.mmi 4 2t^^mi 4 3t\z 
xox^^y<i^d^Tummf)m^^t\^x\^^^o 
[0 0 0 7] ^m^\±-^^^^y^ ^^^-t^^tzxotiim 

fztb. y^y<^y^^f}^m\^^htiX^^tz^K 

[0 0 0 8] — it#MBg 59-42392 dt^i. ?0?tB 
:?^J[^!|sfi: LT— jl3:^P b (OCOR) 2 -C^^n^.^b^ 

[0 0 0 9] ^it. i|#^¥2-6 3 3 5(C|i. PZTCD 
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ooAuT<Df^^) ^m&'r^:it\-^mmxh^o 
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[00.1 1] CVD ({b^^«) ti. J:idiLfcJ:e>/.c^ 

T i 03 nm<0^^i)m^^f\^X\^'^^ {B:i^^y^y^ 
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y:jL^;V^ (^T P b E t ^ »&IE) t^m^^^hfX.. t^OT 
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^t^fzi^<Dmmt LT. ^SoW^UfcS i (10 0). 

i)-y7^r (0 0 0 1) :feJ:i5Mg o (10 0) <r>m^^ 

H-Cfe^o 9 1 *5j:tJ^9 2 tC^n-^:*HltX^^H 

i -POT:Jo<3:t>*P b E t (i. UTjOt— ^9 3aT* 
;!jDlSi^^xfciai^9 3 b $:iii:-C. N2^-^ i; T:^y^i::i: 
or^;S;^9 7tC^;ii^nfCo RJt^M9 7\:X. u-^Vt^ 

>-:r9 e\zx^x§m'r^ztt^x^ito mmm^:^:^ 

yX/W9 8;6^ibs ^i — -^ 9 S{zX^Xl)m^tlfzm 
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[0 0 12] ^fc. ±|E^?fei:I^^t::MOCVD?£^ffl 
u ^ -5 P Z T ^I^O J}^j5t!c;65^^ ^ Hfc (Japanese Journa I 
of AppI ied Physics Vol. 29. No. 4, Apri I, 1990. pp. 718- 
722) o Z^:^mx^ts ±aiU7tP biJ^t/T i coy- 
:^m^<Dmic^ i^Ji^=^^^J^(Dy — :!^m^tLX. i^Ji^ 
zn^z^M.^ yzfr^Tii^Z^h' (i^T P O Z ^ El§l£) 

zr (DPM) 4 t^m) f}m\^'^hrLfz. y'-:^mn^ 

40 ^bX. PbE t -POZ-POTioJ:i;?PbE t-Z 
r (DPM) 4 -Y>Or(D2^<Dlhti^^^^MZo t. 

fz. pzT»j?i^?fMi-6^ci^ostg^ LT, m^mm 

stilts i (10 0) jo^tl/MgO (10 0) O^^gfa 

t^^m^^htifz. ^tt^*Ho^tc*5V>T. soioy-;^!^ 
4 0— 1 0 Om 1 /m i n<OiiS^=^^ '^'^^^ 

\zxoxm\-£M^-:>m^^tifzo mnf^'^:^^^^^oo 

t:/.£V^L 6 5 Ot:(;i;DDl^^tLfc£ffi±(Calim/c*gm. 
PZrmmt^^l 0 0/cCl^Ll OOOA/m i n cDitffiii 

mxmm±\z±fii:^titzo 
50 [0 0 13] %fz. ±.f^-^mt^^^^w^^m\^^xcv 
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D tct £) p z T «]® ^-^^-r ^ ^ ;h.r V > ^ 

(0>^"ir^^'y^;^m^^^«^:SCiS9 9 [3] 2 4 8- 

2 5 0 (1 9 9 1) ) o z<Dm^x*\t. Ph(oy—:^m 
'^tLX. v^tr/<n-f/W;p<^-:^ (Pb (DP 
M) 2 ) . T i coy-^IEJ^i: LT-r b^>r yzfi^Tt^^ 
>^^ >^ (T i (O- i -C3 H7 ) 4 ) . Z r ^^y- 
>^.i^i|S^^ LTK^ay h=3re^t^/l.=i-r>A (Z r (o- 
t-C4 H9 ) 4 ) ;&5ffiVMbtt?to ^tz. PZT»j^^ 
itil$-^5fc4?)Cr)Sffi^ LTMg O (10 0) 

Pb(COV^TIil 6 5t:. Z r twOV^TfiS Ot:. Ti 

1 8 Om 1/m i n(^aiSON2 V r:^:^icX<^X 

m\tti. z T^xxj^T i (Du—p^m^n, ^n'ett4o 

m 1 /m i nC03^S<^N2 ^^-^ y T:tf;^(C JzoTilt^n 
fco y-;^IliPft7?^^{^. 4 0 m 1 /m i n (^^iiS-C^t 

mP<^tltio CVD^JS«f*9JC*3V>T. 2 0TorrO 

[0 0 14] ±mi^fzMocvr>m\-t. nM^\zn<. 

[0 0 15] 

g o (10 0) ■^-^^>^T-rir (0 0 0 1) <DXot^:m^^ 
^:Ltt^x^^o 

[0 0 16] m^7^^M;^<75Mi^t-*3V^ 

r "fe 7 ^ 5/ ^ ^ »]^^ j^*-r 5 7t J?) w CO J; 9 

J|£fSr.^v^5^^lt^ffl'fb<0±t»@li8|-efc6o PZ 

T-^p L z T>s:m^7^^^-f^ ot-r^m-^. 

[0 0 17] r(^<J;5»/jr^3efBCDm*^±i-. ±^\^ti:^ 

-So PZTjoJ:t;PLZTIi, hSO^S 

iojiutpLZTcoaiti. i^^Bmm<. ^(Dmn.^\t.i& 
mmxh-ofzo 
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if^-r5<J; P?:c*ft^TT\ fii^«?£0±lCPZTK$rJfML 
.tpir-r-Sir^ mti^^^=^=''> ^ (Zr02 ) ;65*ffmL 

>f h^^Bte<^pzTm#bn-f. «J£^^l^<ii5v^^m^ 
JO ^m-r^ p z T]^^^^5 w t i>^x^ /jtv\ 

[0 0 19] )eSi4e^S»>:fPZT(:i. ^cow:^ 
m^:6SlOOOi^±T3bl9. maE^«<^IS«I^Mt-<}: < 
fflv^^b;^^rv^-5-K^^:^^ (it^m^S. 8) . ^^fLS 
m (it^m^T. 4) i:it-<Tli5;5^Mcii5V^it^m^^ 

n^flX^^^o 
[0 0 2 0] Lib^Ltj:f)>b. M 4 {Ztt^^ X o ^£^7^(0^^ 

<'i'^tLl^. P ZT (D'f y"^^ ^^^^(^^^ 
ttloX\^^tZo 

[0 0 2 1] PZT^/cHPLZT$: 

^(cov^T. f^^B\^<D9titi^mnm<Dm^p zT^fc 

10 0 2 2] :^^m<D:^hti:^B^n. PZT^/cl±P 

^^^^^^ >^*5<tt;:-?:t??»i3g:^?£^li^'r S w \zh 
[0 0 2 3] 

[^M^*?*■r'53t4^><^#^l ^ico^pjt-titoT. ^ 

(PZT) jQ<}:t/^>5'>^^v^/V=i>^^^>^i5'^^S (PL 

V^T. ±IEiiJffiigi<*S(t. ^^>m^ (PbT i 

03 ) . ^^^g^^^^S' Vfe' (Pbx Lai-x T i 03 

(0<x< 1) ) . =f-^l^my<') (B aT i 
Oa ) . =f"^>'m:^ hP^-^i^A (S r T i 03 ) *3j: 
XJ^'^^^^y-^^) 0 -i^ (Bay Sn-v T 

i 03 (o<Y<i) ) t^h^i^m^hm^^n^'pf^ 

50 lO 0 2 4] ^l<D^m\Zi6\,^XW\i&Bt^m\t. PZT 
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^^^w-tho :*^^0>^t-*5v^r. ^^>^ma-±. 
[0 0 2 5] mi (^^^i-*3v^-c. iiJitei^i*:^<7)jf:;^^ 

ti. yt^Xt^ 1 0 0-5 0 0 A$f^U< (i2 0 0-3 0 

[0 0 2 6] m2<D^m\^iiox. ^-i'y<iy^mi^^m 

^i-fhti. f}^-:>^^>mi^J^=^>mB (PZT) ioctU^ 

(plzt) (D^pfj:<t 

^^mi^mt^m^. umBi^mn. (Pb 

Z r 03 ) :}o^XJ^i^/l^^>^'^>'^>^'^ (Pbz La 

i-z zr03 (o<z<i) ) ^^b^j:^mt^hmi^^f\^ 
[0 0 2 7] m2<o^m\^^\^^xwmmwm^t. pzt 

10 0 2 81 m2<D^m\z.i6\^^x. Mmmi^m<Dm-^ 

(1. fc^^l^ 1 0 0-5 0 0 A. $?^L<ti2 0 0-3 
[0 0 2 91 mii3J:t;^m20^?gtC*3V>T. 1 ^COm 

^> A if Oft^M^if ^ b < ^ V r i: :65T t So 
lo 0 3 01 mi*3J:TJ!m2cD^^i::ib^i^T. i^com 

lo 0 3 1 1 lliib*J:i;!||2o^p>g;;ii3v>'r. pzt^ 

P Z T^fcCiP L Z TfD^^fa^^b^^ LT^^^tl 

^f0(7>^1^3^@lil 0 0 0 A (0. l^m) )^J.Tfimi^ 
LV^o PZT^ytliPLZT;i^ib?'«C5ffii^^*Ji(^®^ 
ti. fcirxi^l 000-2000 A, jt?^L<lll 5 0 
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0 A^g^-rsr i:7&s-et5o 

[0 0 3 21 W,Z(0^m\^^^^X. ^-r^<i^^m^ik^^ 

^\ihfl. (PZT) *5<tTj: 

^f-d'^^'yj^^l^'^y^^^^ (PLZT) <D^pf^<t 

mm(D(}^ti:< th^^i'M^tom^ctk^^bti. Pb, l 
a. Z r*5J:UtT i :ei^^/.tSS¥^^^m$n5^>?k< ^ 

JO So 

10 0 3 3] ms(o^^\z^i^ommmi^m\t. pb<Dm 
itm. i.ei<Dmitm. z x(Dmi\L^. t i cog&ibit^^/c 

\-t^fih<Dm'^^t^hW^^'th:^tt^X^ v^/^=3^ 

[0 0 3 41 mi^^Xf^2(D^m\:-'^0^'f''fy<^:^ 
li, m3(D^^l;iti£^i'Jiteii:(^^^S:{i;trt><tV\ w(D 

20 m3<D^m\z.'^owmmi»m\t. ^im.^mtm.m.t(o 

[0 0 3 51 f^^^ ^mum\^^^^^x. ^^m^m\±. 
^^y<^^^m^^\^^^^xi&m^t \^x±m:fi^^^hf:^ 

±^mvfmtbh\^mm^t\^x(oi^m^m^'th 

[0 0 3 61 ||4(^^Pj;:itJ^oT. ^^^^i^-^m^ik^^ 

pi^zr(D<}^f^< th\^ ^-TM^:^^ h^j:^m2 (ommi^m 
mmkB^'t^^y'y^t^mTL^o 

40 [0 0 3 71 ||4£O^0>^^CjoV^T. ^^l^^^. "^^^^ 

]) >^^(OPVD^fz\tMOCVVn<DCVD\ZX^m 
\:iXK). yt^;tl^ 1 0 0-5 0 0 A*f^U< (:i2 0 0 — 

3 0 oA(Dm^xmf&'t^ztt-x^^o 

[0 0 3 81 P ZTi^fz\tPhZTt)^b^J:^m 

50 2<DmM^m\'t. :/jV'yj\.m^<Dm^Wi. 
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^:Lfb^x-^^o m2(Dmmi»m\t.. mb^o^r&tcij: 

fztk.\-f\ 0 0 0'-'2 0 0 0 Ai?^ L< lii 5 0 0 
[0 0 3 9] ^4(7)^^tC*3VNT. 1 jtti?5®ffiO-^r 

m\^^h^tt^x*^^ \^(onM<o^')o {fzt^\f±Mn. 

m) li. mt'f'^^. ryw^-^^A, 

[0 0 4 0] mScO^PJdtt^oT. :3r-^/-^i/i?'^it^^ 

Pb. La. Z r jaJlU^T i ;^^^b?'.^SS¥;i^'bil^'^^tlS 

[0 0 4 1 1 ^5^^^0^^;143V^T. PZT^/ctlPLZ 
^^/N'-/^? y ^^^^(DP VD^^IiMOC VD^i?5C VD 
3<omWP^m\t.^ fcii:;tlll OOOA'-aoooASf^ 

L<iii 5 0 0 AmScojf:^r'?!^^i-sr irA^T-i^So 

[0 0 4 2] ^5cO^^^;ljt3V^T. ®4CO*fe&^*^jilt. 

p bg^ibfe. L a mtm. z r se^b^^. T i m^^^ 

[0 0 4 3] ||5o^^^c^3v^T. i^coms^o— :^ 
{tzt^it±umm) It. r^w 

[0 0 4 4] ®4^5J:U^m5CO^^tC*3V^-C. *fei^i^^ 
^?F^fiSc-r^fci^>C VD^S* L < r ^ ii>X^ 

rtDC VDIiljoV^T. P bCDy — >^>J^i|£fir LX. PbCO 

[0 0 4 5] 

lit I] 
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^-^ft^lt. ti^*oy->^J®)|sfi:]t-<Tl=S*fWlcig:V>B^ 
ri:;d5-e#5o CVDlcisi/^T. :^{h;^ixfcP b i3 - 

[0 0 4 7] Ph<D&-i?^h>'mi^(OttJ-^L\^^mt\. 

Tirf^ywr-fe h-t-hfb' (±^^Ri =CH3 . R2 
= CH3 ) , v^t'>'<o-t'yV7< (_b^4^Ri =C 

(CH3 ) 3 . R2 =C (CH3 ) 3 ) . ^y^:7/V:t 
x^zf^y^j^^^'^^^^^^^'^Viu (±^4^Ri =C3 
2(> F7 . R2 =C (CHa ) 3 ) *5J:t;^-^=ari^:7y^;^-pT 

-rs by (tmhpd) (± 

^t|:Ri =CH (CHa ) 2 . R2 =C (CH3 ) 

3 (Bi^7 7t:) ) ^^fflv^5r^t>-e#^o 
[0 0 4 8] rHbop b y-;^llipHi. iraSiSia^tt 

^K>^^^Dmum,xmtsfz^m'^\^\^\ fzt^\'t. Pb 

J^.)|5^^Sii^-frT^-\^ y T;^f>^^£rB^5Z^tf^-lil 6 5 

1 2 ot:--! 4 or. »*L<iti 3 sx:x<DMmx^ 

[004 9] Z r y-;^J[lJ|Sf^ LT. 25^. 1 a t m 
40 X^V^<Oi/;V:=i=^^ J>,T^\-^^i^V (Z r (OR) 4 ) 

i;/l.=3^r>^r>'V=r:^rV'KCDl^l-$f^tV^-e?tJ^L 

[0 0 5 0] T i y-^j[^i|Sf^ LT. 2 1 a t m 

VT/V^J^v^ K (T i (OR' ) 4 ) 
50 ^L<ffiV>-5r i:;65T#6o ^i?' ^^T/v=» Kit. 
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t7L\'f. ^^vp' h^i^K. ^^-y^^V^'yV. ^i?:/ 

[0 0 5 1 ] L a y-^^i^i^^ LT. h a<D^-i>^h 
yl'^:?'-^ h^ViJ'^ (La (DPM) 3 ) ^^tfSCli: 

10 0 5 2] :!ra^r. y-:^mm(DmmtLX. mm 

ho 

10 0 5 3] m4^o<ttJ^||5^D%P^tC^3V^T. PZT^ 

fSiCVDtr*5V^r. ^I^ti. fc^;t(^6 0 0-7 0 CC 
[0 0 5 4] 

I^^ffl] ^1 <^^^t-tit^m^7^>''<'Y:^tc:JoV^T. PZ 
T^fctiPLZT^-tpT^fS^ite^ft^^ll. 5"^:/^lb\ 

^^^mm-t. pzT^PLZTj: 

[0 0 5 5] :$:^^TM:i. r t^<b<7>^l^' 
©Jitegifls:® :^:frLTPZT^fc(tPLZT ^m®±*-^ 

[0 0 5 6] m2<D^m{^^i^'?m,^v'^<^ ^^^^^'x 

Wm^ir LT P Z T^fcJiP L Z T^mi^±iC59:ttS ^ 
[0 0 5 7] ^4(D^0>gtCt2^e>Mit;^^£-Ctt. ^-f. ^ 
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cDitfeiit«c®(t. «ffi±t-PZTioJ;t/PLZT<):t)'bS 

flcgilw. PZT^/i(iPLZT$rit«l-mii. m\(0 
m 4^ <^*S#0 ^^^^tLTPZTifcHPLZT (D^^^b^jSL 

h^^n^^mig^^-rsr i:;65T^5)o ii^. PZT 

[0 0 5 8] V^^. fi^^co^JR±lcSg^CVD«?lcJ: 
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mb(7?I^ifsi-$rm 2 (??^0?FMt;i^ LT^t?:c p C VD i: 

30 [0 0 6 0] w(75<}:5t-. ^\(Dm<r>m^tw>2<om<o 

ii5V^T^T/<cp r ^;d5Tt-5o L.fzt>^x. 'm^(r>^^\z. 
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b. La. Z rio<tUfT i (D/>/j:< ^t>V^-fi^;i^^^Dg^^b 

#(;iZ r PZTi3j:U^PLZT(Ci±;-<Xit 

50 w^mtm.mt(r>fi^\^^±'th')-i^w^^nM'rho ^ 
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[0 0 6 3] m5<Dmm\^^ij^omm:fjmx'\t. mf&^ri 

tzmS(Olf&mf^m±\^. Pb. La. Zr; Ti^fcll 

cvvtmm:^. mm^tzn:ty:^m\z^oxmit. » 

mv. mm±i:^z r02^MM^'^^:itt^x^^o - 

[0 0 6 5] 

tj:^mi&mi^m^mfSi^tix\^^^o wmm»m2 2±{z 
mii^m 2 3 ±\znB^. rj\^%=^^j^. ^ 

[0 0 6 6] :i^xb^^mm.\t. ^(DXb\^y^xmfSL-t 

iS^flS® ^?f^^i- S 7t 4b C V D S^B 1-^ U T V ^ 

/bo SlC^6(i, n->$^ y ^f^-T"? aioJ:tJ«;^:^^;^7/^ 
[0 0 6 7] ^fz. ^/C^6I1. /VWT^l 0 j *3j:t/;^/ 

:=<^^fteS:^j^i 1 c ^^i-^mm^^ift^i^xmrn-^fzit^ 

n^ifi.xy-^mm^i\^^'r^f^i^<7^^^^^ 2. 
3*5^t/i 4 ^S)(0^^n5o Pb y-^i^5pf^iix^i-5 
tzib<D^:yi7 1 tcii, y^/w:/ l 0 c it3<tU^:^^»^fi:$'J^ 
1 a >£r^i-5iE*f;^$r:fl^bTN2 #t*&3^g8 a 



(8) 6-8 9 9 8 6 

i4 

^^tTSf£;^6 0yX/H 8tcSiK$n5>o N2 

[0 0 6 8] [^^ci. z T y-:^mM^^^-r^i^^<o 

^i^^2\t. ^ox^zfx 0 f i3<J:U^;^/^5i[fl:^Ji^^»i l 
b^^r'LTN2 .^if^$^B8 btc^i^^ix. ^i^oy^yw^l 
0 d^^^UT/X/Ul 8tCgi^$tL^e ^^/t-y 1 0 e^l: 

[0 0 6 9] ^ T i y—7^W^^W^-t^tz}h<o 

JO sn. y<juzfi 0 i ^xt^i^^m&mmmmi i 
[0 0 7 0] Lay-y^j^n^mft^'rhi^i^<D^i^^ 1 

4tt. y<juyi0k^m'r^^^^^l!t-l^X^Jt^^6(O 

mmmmsil i e^=g-r^ifi'f^5r^^uTN2 

0 n ^m't^y<^y<:^t^^\f(biXX\^^^o 
20 [0 0 7 1] 2. 3:^<i:t/l 4;6^^>-?:*x-t'tt 

^ 1 9\zX.^Xtm't^:itt^X^^o 

[0 0 7 2] _tlEcvD^^mi£rffiv^r, ^-r. r^m^s 
^/vy MS^ei^itJi^^n. i2ot:~i4ot:. ^t. 

U< 111 3 5t:c07aSt-f^l^^*X^o *^c. ^>^2F^ 
so t;^(l. )^S9 9. 9 9%(D2g||3>^h^'>'v^/^='^^'^ 
(Z r (0-t-C4H9 ) 4 ) ;65il5i^^H, ^^o3 0 

>'^3p^\Z\t. i^a9 9. 9 9 grotDx h y:/n/j< 
(T i (O- i -C3 H7 ) 4 ) t^^M-^ 

li^v^/^v^;^)^ fc^x.if. ^i^^\A\z\^. hy>?i^^^ 

c3^/vy (La (DPM) 3 ) 

fi. 1 7 5^-1 8 orcorUSt^-t^i^i-^^^^^x-t 
^0 -So miboy-;^i^i^(l. miSp'^Di: UTA^■r 

[0 0 7 3] tfeiii«2^<^?I^^(^B^tT. ^fS^6P^£Oj£ 
;^t±. S^:^K:/:/7 atCjit). l O T o r rmgt-^T* 
Ttftn^o Sffi4Ii. 55^^«|t:-^ 5tcJ:oT. 6 5 
0X:£^iagt::;DDl?ft$ti'5o ov^-e. ^^^'vXi O c 
U^lOi^r^i^T. 1 *5j:l/3tCN2 W*ai^g8 

a *5<ti;8 c ;^>^ib. •?:n'FnN2 ^iSAt" 5o 

Oa:Joi:r/10g^M<w^lC<t'9. ^ 
^^^>:^i^(75j[E)|s|'y-;^liM'fb^ti. d^oN2 ^^yT;«f 

50 :^xRt&m,Q\^m\iti^. mm^^:^ {^m^^ 
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(9) 



i^mw-e-s 9 9 8 6 



15 



26 



9 5g/Nm3) 755, /^/W:/! 0 j €::f^LTSfS^6lC 

[0 0 7 4] ^^^)r\^i ;Sf:^co»Kfit:±. •^J^^'n — =3 
h n - ^ ^ (1 :7 n - pi - ^Srffi ;i ^ if^S^J^S^ 
®lla. 1 1 b*5j;t^l 1 d(Cj:oT. 50-200 

>5^^ii;t5;t/;=^«^fi*'J»S^Mi 1 cicj:or. 5 0 0- 

2000sccm. 1 0 0 0 s c c mtcl^gp 70 

li. 5 0-2 0 Ot:(l^^^^ixSo 
[0 0 7 5] 2^<ny—7.WMi^:^\t. ^;S^6lcM5 

itW^'OSft;^ 6 <DM^&\^ 2— lOOTorr. 

OTo r r-CfoSc I^J?{tltl|BtrBl^l:^x. 20 

[0 0 7 6] Igc+I^OP^T'Jl^j^l 0 0 AcD^^^^geia 
h^i^i>J\-:=i=^^M'X. 3 0t:-5 0'C. »^L<I13 

7 0 0 5 O/'S 0 

6 7 5 5 7/4 3 

6 5 0 6 8/3 2 

6 2 5 7 6/2 4 



[0 0 7 7] ^-Y y TN2 ;^::^»fDft : P b y->^i^3^ : 
120sccm. Zr V — :^J!S5R- : 200sccm. T 
i y-y^W.Pc : 6 0 s c c m. ^m±fz\t,^:/ 

lOOOsccm, SJCS^F^tOJE;^! : 1 0 T o r 
r . StSi&S : 6 5 O^Co 

[0 0 7 8] r(^<t 5t-Lr^^>Kfe'^±t:i?fM^n 
fcif:^ 1 5 0 oAcoPZTti. Xj||lHlt^ft-i:0. ^o:/ 

^n-So j^^^ixSPZTgolt^m^tti 0 0 

0 — 2 0 0 OT*fcSo 

[0 0 7 9] /^io. ±l^^^4^tc:^oV^T. SSo?ag$:T 
(f -5^ i:tcJ:oT. cvD:/n-fe^coig:iajl::^IIiO. ^ 
tg£0«i6^:5^7« -i^^ig^S w t ^)^X^ ^tth\^. 

So fztX.\t. Pb. z r*3 J: tFT i coy -;^J^.!^i::^ 
■r-S^-y y T:;^;^(?5^1:^. ^n-^*tti 5 0. 1 8 7. 

5. 62. Ssccm^L. 8 5 0 s c c mOM 

a'C^ifaUfc^'&tC^oV>T. 2Torr(D^J£T> 7 0 
Ot:. 6 7 6 5 0*0. 6 2 5'C£04ii»:)t-S^M 

S^^xTCVDtcj:i9 PZT^$:?^fiJc^^:^Co w(^<}: 
e>tcLT#^n/cPZT£Dim^[:i. ^Hoi^-rir^^OT* 

[0 0 8 0] 
[1^1] 



(P b/T i it) 



[0 0 8 1] ^1 d^i-.): 0 tc. S«?a^^Ttf r ^ 
tcJ:or. Pb y !y^/j:PZTl^?l^^-rsr i:^5r*# 

So 

[0 0 8 2] ?Sk(w. mwi.^cw'Dm.m^h'^^x^. ^^-^ 

[gi 1 ic^i-J: 9 ;t(:^i^^=fr"rs=3r^/'?v'i5^ $r#S r 

10 0 8 3] ±5^EUfcJ:9^-^ m 

[0 0 8 4] ^fc. mw^Tf^-t^^^^^^^^^^^^x. ^ 



WM^m\^^xW<^^ir^ ztt^^x^ So 

[0 0 8 5] miK7jk'r^^^'^^>^^'^^^X. 

p z Td>ib?;£Siteiit(*:^o{-tt3 t- p L z T?5-b>:f ste 
40 mi^m^m^-r^zthx^^. plztih. ±i!Eb 

|F|55^) 1 oO:i:«s:^i|^I^3tC^-ro lg]3^r^R^L 

50 o>^r>i., 5^:?>ge^^y ^^>^/<y!>A^h 
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[0 0 8 6] ro<t ^/.^tHitii. ^<d^o\:l\^xW^^'^ 

i6oS;K4 2;&5i^-fe:/^4 3(c^f^itbn6. i^•t>^^?' 

4 3(t. i£*t;tlDBt-J:'9 4 0O'-7 0 0t:. »^L<li 

5 0 O'-e 0 o^Ctc^jpfefi^nSo ^/S^4iii. X2-^ 
y-3}e>'>^4 4jQ«tut^^'Y;^^:/:/4 5tc.t ^}SNM"r 
BaTiOs ^/cliBaY Sn-Y T i Os (0<Y< 

[0 0 8 7] ^;^:;^4 1 tcti. ;^f;^ffifi:^J^S^e4 7*3 
J:I54 7' ^^^-r5K^^4 8>lriii:Tr>'^=^>'^fc(i 

3^^^-5:05. Ar/02 Itli. S/^l-Q/l t7)«Sffl^5 

[0 0 8 8] mm.^ 2 ^^-y^y h4 6(orBlt;iHii5Jli6 
m^El4 9(CJ: 19 1 3. 5 6MH z (Oi^J^iK;65fn:?JD $ K 

So A;^im;^it. 2 0 0-1 kW(D«£iaA5^v^^^x5)o 

— hrBl(^SBBtti5 0--1 0 OmmT'feSo 
1^7^.;^ hn>^!>ix;6^ib?'j;Sitei^^4^®^ 5 0 0-- 

1 0 0 0 A<Dm-^xn^ w ^ 

10 0 8 9] iS>:l^T-, PZT^fc(iPLZT:6^P>7:cS^ 

5 tc^-r J: ^ ^'cC t3 — l-t^ 0 y^^V/i'^^m V ^ S r 
T^^^o PZT^Ji^^Ki-5^-&> y^ji^^ji'mmtvxm 

lo 0 9 0] IlI5tc^i-<t 5t-. >^/^y/^S^0E^;^/'^'>' 
nbti^o Ilt;:^-r<t ^t^x ^i^n. 10 0-2 0 or 

(Dumxi o^m. N2 ^m^Txn^j:t>ti^o ^i^^ 

II, 3 0 0-5 0 0'C(7)taaT*3 G^^PpI, 02 ^H^T 

fzm^. 5 0 0-70 O'er*. 3o^mm&. 02 #h 



(10) !H!fF^^6 - 8 9 9 8 6 

10 0 9 1]-^. PZT^^tiPLZTl^llCVDtC 

[0 0 9 2] U±(7^^v\:^\^x^^:y^^ h^i^^^ 

JO [0 0 9 3] SS^CVDS^®;d^^^ffiL. v'^^^ 

^y^m^j:t*^m\z'(^toxi&m{^m±\:^m,m^m^^ti\^. 
Slife^J 3 

ti^o Wimmi^m e 2 ±\at. pzT^fciiPLzr^^ 

ib7^cC'5^ite&«^^6 3^5j^*^ixS, ^ite^f*^^6 3± 
tC(i, m.WL'^^^. T)V^=^'0^. dfly^ZKy-l^ 

[0 0 9 4] v?yw=3>^fe^^ytiii:^/^='>'Sg^>'^>'fe' 

\%V)\^¥)\^m'^^^-:>XWi>JSL^^ r ;6>T*# So P 
ZT^^cltPLZT7)-ib/^5lfeJi«^ii(i. JiizELfcCV 
D ^ fell >^y^yyw?fetc J: o TJi^fifei" ^^ht^X^^. T 
50 Si5m®±(-2oo^fe^^$:^^ll?sfe*i«b, ^<D±tc:±^ 

^J6^^J4 . 

Il3^^^^^c^^e5m^7^''^^^^-*5V^T. ^^-^/^t^^^ 

yU7':^^7A;tf^c^S^JII:«'^*b?'«CST^m<^7 1 ± 
tcii. PZT^&^ib^^CSite^f*^® 7 2:d5Jf^^^n5o 
ft:® 7 2±tClt. Z rg^{bi^;ii>ib?if2>K'(li4^® 7 Zt^ 

40 fiK^nSo g&^l:i|^Ji7 3±i;iii. ^^b^^v. T 

117 Atm^^f\^^o 

[0 0 9 5] ±i^^■Y^^v-^^itt^^5v^T. ^mwM^ 
J: xmwLmm \mm\ \ t n ^mm^^^^^xmrnrnzM 

[0 0 9 6] ^-f. l!2lC^-rCVD$^gC0^/r^^6I^ 

50 i:[^^t;iurst5±lcp ZT^;!>5ji^fi£^arvKo 
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19 

[0 0 9 7] y-:^mM^itWLm. : P b V-^m^ : 1 
3 5t:. Z r y-P^mM : 3 O'C. T i y — : 3 

ot:, ^y-:^mn\cni-^^^vr:^:^<Dm^: Pb 

y — :^J^M :120sccm. Zr V — ^^i^ilsf : 2 0 0 
seem, T i -^I^.Jpf : 6 0 s c cm, ^M^^'^ 
fzn^y^:y<DWi^R :1000scem, KJt^^BEti : 
1 OTo r r. m^Um : 6 5 O'Co 
[0 0 9 8] P Z TSM(t. 5 0 2 0 0 A/m i n O 

alC<t *9 1 0-3To r r i^JtT^TTtf 5o i^V^T. 

[0 0 9 9] y-y^WM^itUm : Z r y-:^]^.:^' : 3 
ox:. Z r y-^m^n\ZMi'^^^VT^^<DmR: 2 
O O s c c ®f^:^;^<^«f£S: : lOOOscem, ^ 
i^;;^F^JE;^ : l O T o r r , S^taS : 6 5 O^Co 

[o 1 o 0] iSJ;:tc, >^x'?^;/^?fe?;e^'(D«?£t;iJ: Zr 

^tb-^tl^Uyt^^^'^v'^^a^ll, ^ix^tt. DRAM 

-r^zt^^x^^^ :^<Dx^ti:^mi^fi^mm\^. pz 

fiSc-r ^ ir >^ ICM^^ 5 r ^ tr J: o T Sii^i-^ Zt:^^ 
[0101] 

lffLXmm±\^^^'ftit^^s PZT^ytltPLZTl;io 

[0 1 0 2] l|2O^0.^l-i:n(^. PZT^y^llPLZ 
^lfrLXmm±iZ^i>^fcfzib. PZT^fcliPLZTtC 

[0 1 0 3] ^3<D^PJ(w<tn(^. PZT^/cliPLZ 



(11) it#^2p:6 - 8 9 9 8 6 

M'^ifttE^'^fztDx. FZT^tznphZT tm.mt(D 
mx^i^t^^±Lx\^^tzv-^mmt^nm^i^^o "^(o^ 

sr i:^5-etSo 

[0 10 4] ^4<7)^^tCtt^;t(f. i;5-d^oa*ff/j:^SfB 
ZT^ybliPLZT;5i^ lM<O^W^i^^^t^fz^^^'^^> 
70 [0 1 0 5] ^St^^^lCi^Xtf. PZT^fcJiPLZ 

mj^tD-Mci^m^Tik-tWimmxh^o 
m2] ^^m\z^^^x. mm^m^mj^'r^tii^<oc 
vDmm^^-rm^mxh^o 

20 m7&(^h 0 1 ^xDMc^m^TT-twr^mx^^^o 

m4] :2^^pjtctj&oT, t&mi^m^Mi^'r^tii!b<D:^ 

So 

m7k(oiti(DMri^m^7j^-r}s^^mxh^. 

m7] :$:^m\::Uom,^'fy<^^\:^^^^X^^y<i^^ 

m7^<D^<oM.i^m^^'rmmmx^^o 
30 ms] vt^<DPzr^m^^h^mi^^^V'^rji^(D^^ 

[119] m^(ocvi:)m\zm\^^htibmm(om^mxh 

So 

1,2,3.14 ^y^^ 

4 mm 

5 5^^;St-^ 

6 ^fS^^ 

7 a 

i/O 8 a d N2 WH^^^M 

lOa'-'k, 10 m, lOn y<Ji-Zf 
lla — e ^:^W.MMWSiM 
2 1, 3 1, 6 1, 7 1 TUmW. 
2 2, 3 2, 6 2 WlBmt^M 
2 3, 3 3, 6 3 ^f&mi^m 
24, 34, 64, 74 

7 2 mmi^m 
7 3 mitmm 
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(12) 



l^mW-e- 8 9 9 8 6 



[HI] 



12] 



23^ Md 
lOn^lle 




[114] 



me] 



47 48 

Ar — — [mfcJ- 



02 — 



MFC 

J 



47" 



-42 



I S I N I 5 I 



////// 4-63 



62 
€1 



45 



[Hi?] 1*1118] 
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(13) If^jpe -8 9 9 8 6 





Pb(0C0CH3)2*3H20 
{ La(OCOCH3)2-3H20 ) 

Ti (003^7)4 


1 


r 


> 










tt'J^k (ioo-2oo'c;,io^mN2^t^) 








>f§J^^iJ£ (300-500'ci,30^,02^ia|^) 


\ 






(500'-7C)0'c!,30^fl,02ta^) 
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